Objective: To characterize malnutrition in a nonspecific group of newly admitted hospital patients. Design: A prospective, descriptive study aiming to identify typical symptoms of malnutrition in a heterogeneous population of newly admitted patients to the wards of internal medicine. Setting: The wards of internal medicine of the VU University Medical Center. Subjects: A total of 106 patients were included in the study, 70 patients underwent the full interview. Next to nutritional status, the sociodemographics, underlying disease, estimated care complexity, care situation before admission, journey through the care system, nutritional intervention and nutritional follow-up after discharge were described for each patient. Results: Of 70 patients 24 (34%) were malnourished. Malnourished patients suffered two chronic diseases vs one for wellnourished patients (P ¼ 0.05). They also had a higher estimated care complexity (P ¼ 0.035) and a trend towards longer length of hospital stay (P ¼ 0.09). Malnourished patients did not differ from well-nourished patients in age, sex, partner status and care received at home. In all, 54% of the malnourished patients were identified correctly by the medical staff. The reasons for admission to the hospital were diverse in only four out of 24 patients malnutrition was the primary reason for admission. Discharge letters to the general practitioner (GP) contained only fragmentary information about the patients' nutritional status. At 3 months after discharge, most of the GPs were scarcely aware of any nutritional problems of their patients. Conclusions: Malnutrition is difficult to recognize in a nonspecific hospital population. Patients do not present with unique symptoms indicating malnutrition. To be able to correctly identify all malnourished patients, screening of the nutritional status of all newly admitted patients seems to be necessary.
Introduction
Many studies have described the prevalence of diseaserelated malnutrition in hospitalized patients. Depending on the criteria used, disease related malnutrition is described to occur in 15-50% of these patients (McWhirter & Pennington, 1994; Naber et al, 1997; Corish et al, 2000; Edington et al, 2000; Corish & Kennedy, 2001) .
In 2001, the Dutch dietetic organization performed a nationwide screening on malnutrition including over 7600 patients (Kruizenga et al, 2003) . Approximately 25% of patients in all medical fields were categorized as moderately or severely malnourished.
Although clinical nutritionists have been stressing the importance of early detection and treatment of malnutrition for a few decades now, this national screening pointed out that, despite all efforts, almost 50% of the malnourished patients were still not adequately referred.
One could propose that doctors and nurses are still unaware of the importance of screening and treating malnutrition, or maybe, malnourished patients present themselves with a variety of nontypical symptoms that pass by undetected and make the diagnosis of malnutrition easy to miss.
In order to further characterize malnourished patients, we performed a descriptive study, aiming to identify typical symptoms of malnutrition in newly admitted hospital patients, that is to (i) describe their sociodemographics (sex, age, marital status), (ii) their reason for admission and underlying chronic diseases, (iii) their estimated care complexity, (iv) the care situation before admission (living environment, formal/informal care), (v) their 'journey' through the care system (length of stay, postdischarge trajectory, mortality) and (vi) their nutritional care, both during admission and after discharge (amount of patients referred to a dietitian, transfer of information about nutritional status from the hospital to extramural healthcare providers and the general practitioners' (GPs) awareness about their patients' nutritional status).
Patients and methods
In the months of October and November 2003, all newly admitted patients of the internal medicine wards were asked to participate in the study. Patients with an expected length of stay of less than 2 days and patients with decreased consciousness were excluded. The study was approved by the Medical Ethical Committee, patients were informed on the purpose of the study, and written informed consent was obtained from all participating patients. After obtaining patients' informed consent, malnutrition was assessed using the SNAQ r score (Kruizenga et al, 2005) and body mass index (BMI) within 2 days after admission. Patients with an SNAQ r score Z3 and/or BMI r18.5 kg/m 2 were considered malnourished. The SNAQ r is an easy, short, valid and reproducible questionnaire for the early detection of hospital malnutrition in the Dutch language (Table 1) . It has been validated against the objective parameters of recent involuntary weight loss 410% and/or BMI o18.5 kg/m 2 in a similar clinical population of almost 600 patients. In addition, face-to-face interviews were held in order to compile a nutritional risk profile. This risk profile included potential risk factors influencing nutritional status, that is (i) data regarding medical diagnosis and medical history, (ii) age, gender, marital status, functional status and emotional status (SF36) (Aaronson et al, 1998) , (iii) expected care complexity (COMPRI) (Huyse et al, 2001 ) and mood (POMS, Profile of Mood Scale) (McNair et al, 1981) . Medical information was retrieved from medical records, discharge letters and the electronic hospital information system ZIS. Additionally, it was recorded if the patient received formal homecare for personal care and/or domestic help.
To conclude, the malnourished patients' GPs received a questionnaire inquiring about their involvement with their patients' nutrition 3 months after discharge.
Data were summarized by means and s.d. in each group. Student's t-tests and Mann-Whitney tests were applied for normally and not-normally distributed data, respectively. Fisher's exact test (two-sided) was applied to compare between groups with expected cell values under five.
A value of Po0.05 was considered to indicate statistical significance. All data were analyzed using SPSS version 10.
Results
A total of 106 patients were eligible for the study in the 8-weeks-inclusion period (October/November 2003), 63 women and 43 men, mean age 63.5719.1 y, with a median length of stay of 7 days (range 2-78 days). Patients were admitted under the specialism of internal medicine (67%), gastroenterology (19%), nephrology (9%) or other (5%).
Response data
In all, 70 of the 106 patients could be interviewed (66%), and 36 patients (34%) could not. Reasons for nonresponse were not Dutch speaking (n ¼ 6), decreased consciousness (n ¼ 9), too ill (n ¼ 12), missed (n ¼ 5), and refused (n ¼ 4).
The median length of stay was significantly longer in the nonresponse group than in the response group (8.5 vs 7 days, Mann-Whitney test: P ¼ 0.031).
The groups did not differ with respect to sex, age, marital status and medical specialism.
Prevalence of malnutrition
The SNAQ r questionnaire (Z3 points) and BMI (r18.5 kg/ m 2 ) were used as the screening instruments to identify patients at risk of malnutrition (Kruizenga et al, 2005) . Based on these instruments, 24 (34%) of the 70 patients with a complete data set were categorized as being malnourished at admission to the hospital.
Diagnosis leading to admission
The diagnosis leading to admission was categorized in nine main groups, according to the International Classifications of Diseases and related health problems (see Table 2 ). When there were two or more diagnoses, only the most severe or comprehensive condition was reported here by three patient groups: the well-nourished patients, the malnourished patients and those patients who could not be interviewed. More than 6 kg in the last 6 months 3 points More than 3 kg in the last months 2 points
Did you experience a decreased appetite over the last month? 1 point Did you use supplemental drinks or tube feeding over the last month? 1 point
Two points indicate risk of malnutrition, and three points indicate malnutrition.
Chronic diseases
From medical records all chronic underlying diseases were listed. The (total) number of chronic diseases per patient ranged from 0 to 4 (median ¼ 1). The median number of chronic underlying diseases was two in the malnourished group vs one in the well-nourished group (Mann-Whitney test: P ¼ 0.053). Only 10% of all patients had no chronic disease and almost 50% had more than one chronic disease (see Figure 1 ). The distribution of chronic diseases among well-nourished and malnourished patients is presented in Table 3 . Having a malignant disease was associated with malnutrition (Fisher's exact, P ¼ 0.007).
Malnourished vs wellnourished
Within the group of 70 patients with a complete interview, the malnourished and the well-nourished patients did not differ significantly in age, sex, partner status and care received at home. However, in the malnourished group the median length of stay was 9 days compared to 6 days in the well-nourished group (Mann-Whitney test: P ¼ 0.09). Moreover, four patients in the malnourished group died before week 13 in 2004 vs one in the well-nourished group (Pearson's w 2 : P ¼ 0.025). The COMPRI score, which indicates the expected medical and nursing care complexity, length of stay and postdischarge care needs, was higher in the malnourished group compared to the well-nourished group (Student's t-test: P ¼ 0.035).
Only one dimension of the POMS was significantly associated with malnutrition, albeit on a 0.1 level of significance: vigor in malnourished patients was lower than in well-nourished patients (Student's t-test: P ¼ 0.062). Similarly, one dimension of the SF36 health questionnaire was significantly associated with malnutrition: malnourished patients had a lower vitality level (Student's t-test: P ¼ 0.024).
Description of the maslnourished group
We explored the malnourished group in further detail. The malnourished patients were 12 men and 12 women, aged 60720 y (range 18-90 y). In all, 92% lived in a private home and 54% lived with a partner or spouse. Before admission, only 12.5% received personal care from a professional caregiver, while 50% received domestic assistance. Reasons for admittance and final diagnosis were diverse, as illustrated in Tables 2 and 3. In four cases, weight loss was the primary reason for admission. Other reasons for admission were disorders of the digestive tract, pneumonia, diabetes, kidney disease and cancer.
Two patients died during admission and one was discharged to a revalidation clinic; the others went home after discharge.
Seven patients were readmitted to our own hospital at least once before March 2004. In three cases, the readmission had a relation with malnutrition (weight loss, vomiting and declining nutritional status, abdominal pain and weight loss).
Nutritional care
Consulting the dietitian during admission occurred in 13 cases; three patients were followed-up by the dietitian after discharge. 
Transmission of information after discharge
The discharge letters written by the treating specialists to the GPs were examined to find indications that attention had been given to patients' nutritional state. In 15 of the 24 cases, such an indication was present. In all cases, this information was fragmentary and no systematic information was provided ( Table 4 ). Notification that (artificial) nutrition support had been started was given in two cases. In the letters no advice or suggestions were given in order to support nutrition, nor was notification given to the fact that a clinical dietician had been involved.
Nutritional care by the GP Questionnaires about nutritional status and nutritional support were send to the GPs at 3 months after discharge of the malnourished patients. In all, 11 GPs and two GP receptionists returned the questionnaires. These 13 questionnaires concerned eight women and five men, with ages ranging from 18 to 90 y (median 61 y) and with an average BMI of 22 kg/m 2 (s.d. 9.2). No information was obtained from 11 patients for the following reasons: patients had not given informed consent to contact the GP (n ¼ 3), patients had died (n ¼ 4), the GP was absent or did not understand the purpose of the questionnaire (n ¼ 3) and for unknown reason (n ¼ 1). The number of contacts between the patient and the GP after discharge ranged between 0 and 15 (median ¼ 4). In eight of the 13 cases, the GP stated not to have received any information from the hospital physician about the nutritional status of the patient. Five GPs knew that the patient received some kind of nutritional support at home (either supplements, advice, a diet or meals on wheels), five GPs reported that their patients did not receive any nutritional support and three GPs did not know anything about the nutritional circumstances of their patients.
The GPs were asked to answer questions about the present nutritional status of their patients (three questions about recent weight loss, decreased appetite and use of oral supplements or tube feeding), but these questions appeared to be difficult to answer (Table 5) .
It can also be concluded from Table 5 that complications and readmissions to hospital were quite common in this group of malnourished patients. Patient has possibly lost approximately 6 kg of body weight over the last 6 months If the patient will eat enough againy y, with an actual body weight of 34.5 kg (normal weight 38 kg) Anorexia yhas lost weight the last 2 months y does not eat very wellyvery cachectic patientybody weight 38 kg He does not eat all anymoreyweight at discharge 60 kg She eats less and has lost 6 kg of body weight over the last 6 months Weight at discharge 68.9 kg ypatient lost weight,y discharge weight: 80.1 kg ycan eat welly has lost a lot of weight y actual weight: 31.3 kgyunderweight y Research by bomcalorimetry y yAnorexia ylost 8 kg in 1 1/2 y , 3 kg in the last few months. Slim lady, weight 45 kg,yweight increased up toy48.2 kg ylost weight ylost at least 15 kg. Over the last few months yno appetite yweight 69.5 kgy lost a lot of weight
Discussion
This descriptive study highlights the problem of recognition of disease-related malnutrition at admission to hospital. In accordance with the literature, we found a malnutrition rate of 34%. This percentage may actually under-report the true figure because patients with decreased consciousness (often the frail and the elderly) and patients who were too ill to be interviewed were excluded.
It is known from a systematic review (Stratton et al, 2003 ) that elderly patients are at increased risk of malnutrition, with up to 100% of patients being at nutritional risk according to some studies in nursing homes. In addition, nonparticipating patients had a longer hospital stay than the participating ones, herewith also suggesting increased severity of disease and/or malnutrition.
Many studies have described the prevalence of malnutrition from the perspective of a certain patient category, for example, malnutrition in head and neck cancer or COPD patients. This study was performed from the perspective of a nonspecified mixed internal population. Patients presented themselves with a diversity of underlying diseases and complaints. We were looking for one or more unique identifiers for a poor nutritional status. Chronic disease and increased care complexity were related to the occurrence of malnutrition, but these parameters are both nonspecific for malnutrition. There was no unique identifier that was directly related to malnutrition. It can thus be concluded that awareness of malnutrition is necessary in every single patient, irrespective of diagnosis, to correctly identify patients at nutritional risk.
Malnourished patients presented themselves with heterogeneity of symptoms (eg fever or pain) and their body weights were often within the normal range (average BMI of malnourished patients was 21.477.2). In all, 13 out of 24 (54%) malnourished patients were correctly recognized by the medical staff to be malnourished in the present study. This is in accordance with other studies that report clinical recognition rates of up to 40% (McWhirter & Pennington, 1994; Edington & Kon, 1997; Wilson et al, 1998; Edington et al, 2000) .
Physicians are primarily trained to diagnose and treat diseases and not to recognize comorbid conditions such as malnutrition. It is, therefore, understandable that comorbid diseases, such as malnutrition, are being overlooked. This is not a new finding; it is well established that healthcare professionals, particularly physicians, lack formal education to recognize nutritional disorders (McWhirter & Pennington, 1994; Lennard-Jones et al, 1995; Rasmussen et al, 1999) . Although this lack in education has been described frequently, it is disappointing that this attitude does not seem to have changed over the past decade.
That the problem of overlooking malnutrition and the inadequate treatment is not a problem restricted to our hospital alone has been confirmed by a resolution of the EU Committee of Ministers, November 12, 2003: food and nutritional care in hospitals (Committee of Ministers, Council of Europe, 2003) . This resolution states, among others, that more attention should be given to nutritional risk screening, identification and prevention of causes of malnutrition, that nutritional support as part of the treatment of patients should be considered systematically, that good practice to ensure the intake of ordinary food by the patients should be studied and documented, that standards of practice should be developed and implemented for all artificial nutrition support, that education and communication on nutrition should be conducted for all staff members and that the organization of hospital food service should be improved.
Malnourished patients had a history of median two chronic diseases, one more than the well-nourished patients. The underlying diseases were mostly lifestyle related such as diabetes, cardiac or vascular disease. In patients suffering these conditions, weight loss is often welcomed; thus, this situation makes the early detection of malnutrition even more unrealistic and, herewith, stresses the importance for extra attention for adequate screening.
Other studies have reported similar associations between chronic disease and the prevalence of malnutrition (Margetts et al, 2003; Visvanathan et al, 2003) . This association is possibly also reflected in the expected care complexity, as recorded with COMPRI. This instrument gives an indication of expected medical and nursing care complexity, length of stay and postdischarge care needs (Huyse et al, 2001) . In malnourished patients, the expected care complexity was higher than in well-nourished patients. Indeed, malnourished patients spent three more days in hospital in comparison to well-nourished patients.
With regard to the underlying chronic diseases, it has been described that a large number of drug prescriptions has a (Soini et al, 2004) , we have failed to record the effect of medications on malnutrition in this study. In some studies (Visvanathan et al, 2003; Soini et al, 2004 ) malnutrition was also associated with impairment of several quality of life domains. In our study, the quality of life questionnaires did not differentiate very well between malnourished and well-nourished patients. Only one dimension of the POMS mood scale and one dimension of the SF36 showed differentiation. This can probably be explained by the age ranges of the different study populations. In contrast to the other studies, our study included relatively young people (malnourished patients had an average age of 60 y, who were mostly living at home, with a spouse or partner and not receiving professional home care).
A major point of concern is the follow-up of the patients after discharge. With the reduced duration of the patients' stay in hospital (mean 8.5 days), the future focus is being laid on home care. As described in this study, patients do not have homogeneous patient characteristics, which makes it difficult to identify them in the outpatient clinic before admission. After discharge, no systematic information about nutritional status and interventions was transferred to the GP or home care institutions. Discharge letters to the treating GPs contained only fragmentary notes of patients' nutritional status (if any). Only three out of 24 patients were followed up by a dietitian after discharge. The GPs were not informed about the patients' nutritional problems and they also did not seem to pay much attention to the situation.
The lack of awareness of nutritional deficiencies is thought to be at least as great in general practice as in the hospital (van Binsbergen et al, 2003) . Since all malnourished hospital patients will at some point visit their GP, it is of major importance that the attention of GPs is drawn to malnutrition as well. In future, electronic transmission forms should also include a space for 'secondary' diagnoses (eg malnutrition) as well, so that this information does not get lost between hospital and general practice. Further on, transfer nurses are an upcoming phenomenon; these nurses might well become key persons in an adequate transmission of information. Awaiting all these developments, clinical nutritionists should provide physicians with clear information to be transferred to the GP or home care organizations (nutritional diagnosis, treatment and follow-up appointments).
A final remark concerns performance indicators: the Dutch government has recently released a basic list of performance indicators (eg percentage of postoperative wound infections, prevalence of pressure sores) to be able to compare within hospitals. Entry of 'awareness of malnutrition' and 'availibity of screening and treatment protocols' in this basic list could be a good next step to increase national awareness about the problem of disease-related malnutrition.
Conclusion
This descriptive study highlights the difficulty of detection and treatment of disease-related malnutrition in hospital: patients present themselves with a heterogeneity of symptoms, but not with obvious symptoms of malnutrition; screening of nutritional status is not a routine matter at admission to the hospital; nutritional support is organized only after recognition of malnutrition by the treating physician; malnourished patients are discharged from the hospital without structured transmission of information about the nutritional status of the patients to the GP and without organized follow-up.
We suggest to make 'malnutrition' a primary diagnosis, rather than a secondary one, in order to raise attention to this problem that occurs in almost 40% of all hospital patients. In addition, the following procedures could be standardized in order to improve nutritional care in malnourished, clinical patients. The effectiveness of these procedures should be the focus of further research in the next few years:
screening at admission, a thorough nutritional assessment for patients at risk, enriched oral foods for all malnourished patients, standard referral to dietitians for those most at risk, standardized transmission of the information to the GP, and follow-up of nutritional status after discharge.
